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This specif i cat ion is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. sCOPE

1.1 w. This specification covers the detail requirements for monolithic si liccm, complimentary oxide
insulatsd si li con gate semiconductor, semi custom (gate array) devices. Two product assurance classes (B and
S) and a choice of case cut lines and lead finishes are provided for each type, and are reflected in the
complete Part or Identifying Number (PIN).

Customizaticos (pers.malizaticns) for each design, including circuit .organization, electrical FrfOr~nce
characteristics, and test conditions, shall be specifitd in an Altered Item Orawi W (AID) (see 3.2 herein).

1.2 ~. The PIN shal 1 be i” accordance with II1L-H-3851O, and as specified herein.

1..2.1 Device ty&? s. The devi m types (total number of usable gates) and circuit WWmi zati~ $~1[. be as
identified in the spscific AID and as f.allo.s:

Oevice type

01
02
03
C4
05
M
07
Oa
09
10
11
12
13
14
15
16
17
‘T8 ,
19
20

_

O - l,OXIgate array
l,W1 - 2,~ gate array
2,WI - 3,CC6 gate array
3,001 - 4,COI gate array
4,W1 - 5,~ gate array
5,wl - 6,cCO gate array
6,W1 - 7,020 gate array
7,031 - 8,CW2 gate array
8,W1 - 9,CD.I gate array
9,WI -IO,CW gate array

10,CO1 -n, CCO gate array
11,031 -12,031 gate array
12,LYJ1 -15, CC0 gate array
15, LX)1 -25, COL1gate array
25,0JI -35, C111gate array
35, C’LI1-45,000 gate array
45, CQ1 -55,033 gate array
55, COI -65,0CS3 gate array
65, CKq -75,1XJ3 gate array
75, CQ1 -85,C131 gate array

1.2.2 Device class. The device class’ shal 1 be the product assurance level as defined in H1L-I4-3851O.

I F3mef icial comments (rermmmendatio”s, additiom, d41etio”s) and any pertinent data which may I
I bt of use in imp.ovi ng this document shcwld be addressed to: Rome Laboratory (RLIERDS), I
I Griff iss AFB, NY 13441 -57CQ, by using the Standardization Document Improvement Propxal I

(OD Form 1426) amearinq at the end of this document or by letter.

AHSC NIA
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MIL-H-385101606B

1.2.3 Case outlines. The case outlines and letters shall be in accordance with f41L-M-38510, appendix C.

Out 1ine
_ case out 1i ne

H P-AG (145-pi”, square pin grid array)
N P-AG (144-pin, square pin grid array)
T C-5 (44-termiml, square chip carrier)
u c-6 (52-terminal, square chip carrier)
x P-BC (dB-pi., square pi. grid array)
Y P-Be (W-pin, square pin grid array)
z P-BE (120-pin, sqwme pin grid array)
4 P-EC (85-pin, square pin grid array)
5 P-BE (121-pin, square pin grid array)

1.3 Absolute maximum ratinas.

Supply voltage range ------ --, -----------
oc input, dc output voltage ranges (VIN, VOUT) - - - - - -
Storage temperature range’- - - - - - - - - - - - - - - - -
Maximum junction tempemtyre (TJ)” - - - - - - - - - - - - -
Thema 1 resi stance, j“”ct ion-to-case (@Jc)- - Y - - - - - -

1.4 Recommended operat i “q co”di t i.ms.

supp~yvo~tage(vDo)-.----- -, -----------

DC input voltage------- --------------7
case operating temperature range (Tc) - - - - - - - - - - -

2. APPLICABLE DOCUMENTS

2.1 Government documents.

Manufacturers
(see table V)

B
B, O
C, G
c, G
s
B, D

B

B
B

-0.3 V dc to +7.0 V dc

-0.3 v ‘c ‘0 % ‘0.3 v ‘c)
-65”c to +150”c
+175° C
See 141L-14-38510, appendix C

4.5 Vdc to 5.5 Vdc

:J:’::%c

2.1.1 Specifications, standards, and handbooks, The following specification, standards, and ha”dbwks
form a part of this document to the extent specified herein. Unless otherwise specif id, the isswes of
these documents are those listed in the issue of the Dep-srtmmt of Defense Index of Specificati.am a“d
standards (DOOISS) and supplemem thereto, cited in the sol~ci tation.

SPECIF1 CATION

MILITARY

H1L-H-3851O - Microcircuits, General Specification for.

STANDARDS

MILITARY

MIL-STO-8@3 - Test Methods and Pro.@res for Microelectronics.
IIIL-STD-976 - Certification Requirements for JAN Microcircuits.

(Unless otherwise indicatd, copies of federal and mili.cary specifications, standards, and handtmks are
available from the Standardization Docytints Order Desk, Building 4D, 7W Robbins Avenue, Philadelphia, PA
19111 -5094.)
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MI L-H-38510 /.5C6B

2.2 Non-Government w.tblicaticms. The following documents for. a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the docummts which are 000 adopted are those
liSt4 in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DDDISS are the issues of the documents cited in the solicitation.

AMERICAN NATIONAL STANDARDSINSTITUTE, INC. (ANSI)

ANSI Yt4.5H-S2 - Dimensioning and Tolerami”g.

(Applications for copies should be addressed to American National Standards Institute, Inc. (ANSI), 1430
Broadway, New York, NY 10318. )

ELECTRONIC INDUSTRIES ASSOC1ATION (EIA)

JEDEC Standard No. 12 - Standard for Gate Array Benchmark Set.
JEDEC Standard No. 12-3 - CMOSGate Array MacroceLL Standard.

(Applications for copies should be addressed to the Electronic Industries Association, 2W1 Eye Street,
N. U., Washington, DC 2LKSJ6.)

(Non-Government standards and other publications are norm.slly available from the organizations which
prepare or distribute the documents. These documents also may be available in or through libraries or other
informational services. )

2.3 Order of precedence. In the ●vent of a conflict between the text of this document and the references
cited here~n, the text of this document shal L take precedence. Nothing in this document, however,
supersedes applicable laws and regulations unless a specific exemption has been obtained. The AID that
forms a part of this specification shall not take precedence over the requirements of this
specification. II

3. REQUIRENENTS

3.1 Detail specification. The individual item requirements shall be in accordance with HIL-M-3851O, and
as specified herein.

II h AID contains all ●ssential information (design, test, etc. ) rsgarding a particular customer
personalization of a gate array microcircuit.

3
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3.2 AID requirements. The following items must be provided to
part of an AID.

3.2.1 Terminal connections and pin assicmments.

3.2.2 Packaqe type (see 1.2.3).

3.2.3 Functional block diaqram.

3.2.4 Functional description, terms, .?nd symbols.

3.2.5 LWic diaqram.

3.2.6 Pin function description.

the device manufacturer by the customer as

3.2.7 Schematic circuits. Schematic circuits i? terms of the JEDEC standard No. 12-3, “CMOS Gate Array
flacrocell st.zmdards, or the manufacturep, s “CMOSGate Array Hacrocell Library”.

3.2.8 Fault arading. The manufacturing level l~ic test vectors shall be graded for fault coverage using
a fault simulator. The resulting faul; Coverage shall be reported in the AID. For devices qualified on or
after I January IWI, fault coverage $liall be measured and reported in accordance with HIL-STD-8S3, teSt

methcd 5012. For devices qualified prior to 1 January 1591, it is not a rwirem~t that fault covePa9e be
measured and reported in accordance with test methcd 5012; however, any differences between meth~$ US~ fOr
fault coverage and reporting, and test methcd 5012, shall be n?ted in the AID. For class S onty, the fault
coverage of 92 percent minimum”shall be achieved.’

3.2.9 Device electrical Performance characteristics. Device electrical performance characteristics shall
include dc parametric (see table I herein’ for mirii mum requirements), functiona~, and a. Frameter. ALL
electrical performance characteristics apply over the full recommended case operating temperature range and
specified test Load conditions. The total capacitive load shall be specified in all switching limits and
shal L be based on the defined load. Uhe? group E qualification or quality conformance inspection is
pcq”ircd, posti?radiaticm test parameters shall be specifi~ in AID.

3.2.10 Timinq diaqram. Timing diagram shall show all critical interrelated inputs and outputs. Timing
diagrams shall consist of one or mare diagrams showing critical interrelationships between two or mare
signals. Timing req”ireme”ts such as setup and hoid times shall also be shown.

3.2.11 Burn-in circuit. The burn-in circuit shall be as described on figure 1 herein for the AID device.
The actual values and conditions for burn-in shall be descr; bed in the AIO.

3.2.12 Maximum w wer dissipation. Raximum Wwer dissipation shatl be in accordance with the application
specific design.

3.2.13 Total dose bias circuit (see 4.4.5 .Ic).

3.3 Case outlines. Case outlines shall be as specified in MiL-M-38510, appendix C, and 1.2.3 herein.

3.4 Oesiqn, construction, and ohysical dimensions. The design, construction, and physical dimensions

shall bt es specified in MIL-ll -38510, and herein.

3.5 Lead material and finish. The lead material and finish shall be in accordance with I4IL-!I-3851O.

3.6 Electrical performance characteristics. Each manufacturer shall submit to the qualifying activity a
data sheet defining the gate array family being qualified. ~e data sh=et shal L contain all dc parametric,
EC functional and parametric data, and any other’data which is manufacturer-dependent but would be
considered required by a design e“gi”eer, All devices, rega~d~ess of manufacturer, v,wt meet the minimum d.
parameter Limits i“ table 1. All ●lectrical per f.aimace characteristics appty over the full recommended
case operating temperature range. (The standard evaluation circuit (SEC) (see 4.3.2.2) electrical
performance characteristics are as specifisd in the AID for each manufac~urer’s SEC. )

4
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3.7 Electrical test retirements. The electrical test requirements for ●ach device class shall be the
subgroups in table 11 herein. The electrical tests fop each subgroup are described in the AID (for the user
design) and in the AID for each manufacturer’s SEC. The ●lectrical test requirements shall, as a minimum,
follow the requirements on figure 2 and table 111 herein.

3.8 m. marking shalt be ~n accordance with MIL-M-38510. The AID number shal L be added to the
rarking by the manufacturer. At the option of the manufacturer, marking of the country of origin may be
omitted from the WY of the microcircuit, but shall be retained on the initial container.

3.8.1 Total dose radiation hardness identifier. The total dose radiation hardness identifier shall be in
accordance with HIL-M-38510 and as specified herein.

3.9 Additional line certification rwuirements. In addition to the requirements of MIL-sTo-976, the
following documentation shall be provided to the qualifying activity for review and approvaL. The
documentaticm wil L remain on fiLe for internal Government use only.

a.

b.

c.

d.

● .

f.

9.

h.

i.

Design Layout rules as a manufacturer’s controlled document.

A list of the macros in the manufacturer’s macrocell library, macrocell performance data, and
macrocell simulation verification data (see 4.3.2.3). The procedure(s) and suppxting data that
demonstrate correlation between process variations and k!accocell performance and simulation shall be
provided. The procedure(s) used by the manufacturer for ch.mge control and for adding new
macroceLls to the library shall be provided.

Process control monitor design used by the manufacturer for qualification and wafer acceptance (see
4.3.2.1).

SEC implementation in the form of an AID (see 4.3.2.2 for discussion of this circuit) used by the
manufacturer for qualification and quality conformance inspection. (SEC design detail, test
vectors, and all required information will be contained in the AID for each manufacturer’s SEC. )

JEDEC 12 gate array benchmark set (see appendix and 4.3.2.4) deLay simulation data.

A list of the software packages (including names and current version) used by the manufacturer in
the gate array design process.

Design rule check (DRC) and electrical rule check (ERC) software verification. The Manufacture’S
DRC and ERC software shall be run on a design which contains known rule violations; the output shall
be presented to the qualifying activity a“d must show the violations were fLagg&.

Layout versus scheaatic (LVS) checker. Manufacturer must demonstrate the effectiveness of the LVS
software.

Fault simulators, used for qualification. Documentation use in accordance with 3.2.8 herein.

3.10 functional delay simulation. To be retain& by manufacturer; simulation to be derived from each
final application specific electrical design and Layout (i. e., post-r.wted design). Simulation shall be
done using actual delays as computed from the placement and layout of the device as it will be fabricatd.
Actual delays shall include the contribution associated with the detay through the gate, as well as the
contribution due to actual ❑etal capacitance and loading on the output(s). Using these actual delays, the

aPP\icat~On sPecific design sha LL insure that there are no timing violations remaining in the circuit. Such
tlmng wolati. ans shall include, but not be limited to, .s.stup, hotd, critical delay path(s), and circuit
race ccitdit ions due to variations in process, temperature, and SUPPLY voltage. The simulated circuit
behavior at the two (fast and slow) worse case extremes of temperatwer supply voltage and process shall be
identical states at the specified strobe time (“s”ally at the ●nd of a typical clock cycle where all signals
are stable). The functional delay simulatica shall be approy.4 by the customer before the design is
released for production build.

5
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3.11 Layout verification. The manufacturer shall retain the results of full, m?sk L,e.eL DRc’s, ERc’s, a.d
connectivity checks for each application specific design. Rule checking uil L encompass the rules set
provided under 3.9a herein. The mamfacturer will explain any ruLes not checked and all error rep-rots
produced by the checker. The LVS check will ensure that the layout matches exactly the logic schematic
simulated by the application specific integrated circuit (ASIC) desig.er.

3.12 Power routinq simulation ~1 To be retained by the manufacturer; simulation to be derived from
each final application specific ●lectrical design and layout. The worst case simulation of power busses
shall show that at no time sha LL the localized bus current density exceed sP=cifi?at iOn fOr aLLowab Le
current density of the power bus material as defined in MIL-H-38SI0. 1? addition, at no point in the power
bus shall voltage Levels exceed recommended lR drop vatues from the respective supply. Power routing
simulation must be based upon actual placement of cells within the array. Such a simulation may be driven
by Monte carlo methcds, or in c.mjunction with a digita L event driven simuLator using the selectee! set of
test vectors.

3.13 Procedure for updatinq certified software w ckaqes. Each manufacturer sha L\ submit to the qualifying
activity, for review, the proc~ure used TOP approval of updates and revisions of certified software
packages (see 3.9f). This pro$edure shall outline the method and provide test descriptions regarding the
process used to accept lreject uwates and revisions to in-house or comrner$ially supplied software packages.
This requirement only applies to softwqre packages used by t~ manufacturer in the gate array design
process.

3.14 Microcircuit qroup assiqnmenr. The devices covered by this specification shaLL be in microcircuit
group number 123 (see 141L-M-38~ 10, appendix E).

4. QUALITY ASSUSANCEPROVISIONS

1+.’T Samplinq and inspectirm. Sampling ad inspection procedures shall be in accordance with H1L-H-3851O
and method 5035 of HIL-STD-883, except as mcdif ied herein.

4.~.7 wafer Lot acceptance procedure. Each manufacturer shall submit to the qualifying activity for

approva L a “uafer Lot Acceptance Procedure”. This procedure .ha L1 ou:line and provide limits regarding the
process used to accept or reject a wafer lot. The procedure sha LL include:

a. For class S prcduct, the wafer Lot acceptance requirements in methcd 5C07 of MIL-sTD-@83
shall be met. For cLass B prcduct, the physical MeaSUFCMents Of MafeP metal Lizat4w
glassivation, and goLd backing shaLL be in $ccordan$e with methc.j 5W7 of HIL-STD-S83.

b. Electrical measurements using the process mpnitor (PM). (NOTE: The PM WY be dedicated drop-in or
a set of structures in the kerf or scribe line. )

c. Visual inspection to include:

f. High magnification examination on a sample basis.

2. Optical test structures to insure alignment, ●tc,

~1 A manufacturer may use an aLternate method for power routing simulation of specific gate array type
(see 1.2.1) without accounting for specific per50nalizati0ns Of the, ~rray. ?uch an altePn*te wOuLd
&a worst case simulation of each g+te array device type (see 1.2.1) by populating all cell
Psitions with the worst case power consumption ceLLs (~ie., IW percent utilization). Such a
simulation must switch all transistors simultane.xs Ly at upximum rated frequency and operating
voLtage. The contribution to the current density from the output buffers should ref Lect a TTL load
capacitance of 50 picofarads, as uel L as the TTL dc Load Current.

6
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.4.2 screeninq. Screen~ng shall be in accordance with method 5034 of MIL-sTD-883, and shall be conducted
cm .11 devices prio. to qualification and quality conformance inspection. The following additional criteria
shall apply:

a.

b.

c.

d.

● .

f.

4.2.1

a.

b.

c.

d.

Delete the sequence specified in 3.1.10 through 3.1.14 of method 5W4 and substitute lines 1 through
7 of tab Le 11 herein.

Burn-in, methcd 1015 of IIIL-STD-8S3.

1. Static tests (test condition A) using circuit shown on figure 1. Actual values
and conditions for burn-in shall be specified in the A1o. 7A sha LL be ‘12S”c
minimum. Test duration for each static test shall be 26 hours minimum for class
S devices and in accordance with table 1 of methcd 1015 for class B devices.

/

2. Dynamic test (test condition D) using circuit shown on figure 1. Actual values
and conditions for burn-in shall be specified in the AID. TA shal L be +125°C
❑inimum. Test duration shall be in accordance with table 1 of method 1015.

Interim and final electrical parameters shall be as specified in table 11 herein.

For class S devices, post dynamic burn-in, or class 8 devices, post static burn-in, electrical
parameter measurements may, at the manufacturer’s option, be performed or inchided in the final
electrical parameter requirements.

Constant acceleration shall be in accordance U1th test condition O, methcd 2CQI of HIL-STD-&T3.

For JAN class S only, an alternate procedure to the ICJ3 percent non-destructive band pull may be

acceptable with qualifying activity approval. This procedure shall be part of the manufacturer’s

screening f~ow and must be available up-an request.

Percent defective allowable (PDA).

The PDA for static and dynamic burn-in for class S devices shall be 5 percent on subgroups 1 and 7
combined, and 3 percent on subgroup 7 alone. The PDA for the static burn-ins and the dynamic
burn-in shalt be based on the exact number of devices submitted to each separate burn-in.

Static burn-in 1 and 11 failures shall be cumulative for determining the static burn-ins PDA.

The PDA for class B devices shall be 5 percent on subgroup 1 for static burn-in. Dynamic burn-in is
not requirti, but may be used as an alternate screen at manufacturer’s option.

Those devices whose measured characteristics, after burn-in, ●xceed the ,Pecifi~ deLta (A) Limit?
specified in table Iv herein, or electrical parameter limits specified in table 111, subgroup 1
(subarouvs 1 and 7 for class S). are defective and shatl be removed from the lot. The verified
fail~res” divided by the total number of devices in the Lot initially submitted to burn-in shall be
used to determine the percmt defective for the Lot and the bat shall be accepted or rejected based
on the speci fiti PDA.

4.3 Qualification imnec,tim.

6.3.1 Qualification inspection. Qualification inspection shall be in accordance with MIL-M-38510, and as
specifisd herein. Inspections to be perform~ shall be those specified in methcd 5W5 of MIL-sTD-8S3 and
herein for groups A, B, C, D, md E inspections (see k.b.’l through 4.4.5 herein). In addition, the
five-phased qualification outlimd below shall be performed thrwgh the use of the identified qualification
vehicles.

7
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.4.3.2 Qualification phase and vehicles:

Qualification ohase Qualification vehicles

Control a“d stabil~ty Process monitor (PM) die
Process reliability Standard evaluation circuit (SEC)
liacrocell design and si.ukat ion macro test chip set
CAD routing and post routing JEDEC standard for gate array

simulation benchmark set
Design check software verification Ma”” facturer test case

NOTE: Qualjfj cation of the macrocell design and simulation, and CAD and post routing simulation will be

based on the manufacturer’s ability to design, place and route, and U@nufacture, ?evices where actua L
measured performance characteristics (i .?., propagation delays; rise apd fall tTrnes, drive characterization,
trigger LeVeLS etc. ) ape within simulat~ device performance, limits (see 4.3.2.41.

4.3.2.1 Process control and stability. Process control and stability of dc ~rameters must be
demonstrated through the use of the tinufacturer!s PH. The P! (either a dedicat~ drop-in or Structures
fabricated in the kerf) shall be desigp~ so that the dc process Parameters (ac IWameters MY be incLud~
as a manufacturers option) may be measured in wafer form or packaged device form. The pM design must be
submitted to the qualifying activity for approval prior to use for qualification and ..st ..ntafn, as a
minimum, the following structures:

a.

b.

c.

d.

e.

f.

9.

h.

i.

N channel device (minim.. geometry).

P channel device (minimum geometry).

N channel device (large device).

P chanml device (large device).

Sheet resistance measurement structure.

Metal step co.erage ~tructure. In-1ine Scanning Electron Microscope (sEM) monitor is an acceptable
monitor as approved by the qualifying activity.

Field threshold de.iqe (s).

Intemnetal oxide integrity S~?UCtUPe.

Contact chains (to be sufficient Length to be representative of the contact resistance). The
contact size must be the same as in the actual circuit.

1. Metal to Ply (where applicable).

2. Metal 1 to metal 2 (where applicable), via resistance.

3. Gated inverter chain(s) (for ac measurement; ~y be includ~ as a ~nufacturer’s
option).

h. tietal to diffusion (where applicable).

For qualification, PH, S on a rniniwrn of 3 different Lots (minimum of 4 Pp’s per Wafer) shall be Measured to
insure the establishment of a statistically valid data base on which a decision can be made as to uhether
the itanufacturer’s process is stable and under control. NonPJm lots’ recentLy processsd on the certified
line can be used to satisfy this requirement with the qualifying activity’s approval. (For production wafer
lots, measurement of PH parameters will be requi@ for wafer’ lot acceptance (see 4.1.1).)

8
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TABLE I. DC electrical performance characteristics and POsti radiation
end-mint electrical paramethr limits. II ~1

I I
Limits

Test symbol Conditions I Hi. I Hax ~ Unit

I I I
igh level output IVOH I TTL ~1W=3j2 LI!A 2.4 vi
voltage I II

I 1“ IM, D,R, H 2.4

I 1’
I CMOS ~10H51w

1:8:05 /

~I I
II r

I ‘!8!05 I I

1 TTL ~IoL ;,2.0 d ,
I II

ow level output IVOL 0.4 v
voLtage II

I I IM, D,R,H 0.4

I CMOS ~losl UA
I I

0.05

I II

I I IM, O,R, H 0.05

II 12:: 1. I
igh level input IvIH I TTL I v
voltage I II

J I III, D,R, H 2.2

I CMOS ~
I

[.7VDD / I
II

I I I
II IM,D,R,H [.7 vDD I I

I II
o;o;~; ~np.t ~VIL I TTL ~ 0.8 v

I II
I I IM, D,R, H I 0.8

II
~ CMOS/ 1.3 VDD I

II I I
II [M, D,R,H I 1.3 VDD /

I
nput capacitance I CIN lFreq=l HHzat OV ~lO~PF

I

I
Utput tCOUT lFrq=l HHzat OV \201PF

caxc i tace

I I
nput current I 1~~ IVIN = VDD or Vss l-lg/; +lzl; . w

~1

‘/
~

I IH,D,R,H I -10

I I

See footnotes at end of table.
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TABLE 1. DC electrical Performance characteristics and castir radiation
end-point electrical parameter limits - Continued. II Z/

I I
J Limits

Test Symbol Conditions I Min I Max I Unit

I
lThree-state I x~~ IvouT = vDD Or VSS / -lo
I output leakage I

[+10 / PA 1

I current ~1 I I I I I I I
IM, O,R, H -lo +1o

~1 This table comprises a core set of performance parameters; a 11 products regardless of
manufacturer, shal~ be within the specified limits:

~/ Limits apply for: -55°c S Tc 5 +125”c, VDD = 5 V *lo%.

~1 Reasure voltage levels using the maximum (cad current specified in the AID for each
output .

&l Radjatio” harde”d :echmkgy WY have a VIH pre-irradiation minimum limit of 2.2 V.

~1 This test applies only to non pull up or PULL down devices.

& This limit shall be -10 w at -55”C.

~/ This limit shall be +10 PA at -55° C.

TABLE 18. Sinq Le event phemmena (SEP) test [imits. ~/ ~1

I

I

Device

-

Temperature
(*IOOC)

ivD=4.5v
I E?fecti.e

LET
Hefcary I .0 upsets
pattern I (yevl(mglc.2)

\ Bias for
I Latchup test
1 VDD=5.5V
I no latchup

LET
I

I

I

I

~/ This blank table will be fil!ed when a quplif ied vendor ●xists.
gf For SEP test conditions see 4,4.5.2 herein,
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‘DD
o

-
R IR

/ o---/\ /\---l N(M) N(M) l---/\ /\--0 \

41[’
II

DUT
OR I I \ 0---> VDD12to v~~

CP < IN OUT >

II I Ifo
IR OPEN

\ o--\l!l----/ 1 0 l---\ l0/--0

,!

I

I
0

GND

NOTES:
1. For static burn-in 1, all inputs shall be connected to GNO. Outputs shaLl be open or connected to

VDOI.? to VDD. Resistors are optional on outputs if open. Resistors are required on inputs and
outputs connectsd to VDD. R = ~ chins to 47 kohms, actuat resistOr value shall be reflect 2 mA
minimum lead conditions.

2. For static burn-in II, all inputs shall be connected through resistors tO vDD. OutPuts sha LL be
open or connected to vD~12to VDD. Resistors are options L on outputs if Open. ResistO?s are
required on inpats and cm outputs connected to VDD12 to VDO. R = 6S0 ohms to 47 kohms, actua L
resistor value shall reflect 2 MA minimum lead conditions.

3. For dynamic burn-in, all inputs shall be connected through the resistors in parallel to a common

VD , GND, Or CP. OUtWs shsll be connectd to VDD/2 to V o through the resistors. Resistor
! 8va ues shall be selected to ensure a minimum current of 2. MA on the outputs, &O ohms to 47 kohms

for inputs.
4. CP = lW kHz t 50%; duty cycle = 50 *15%; VIH = 4.5 V to VDD; VIL = O *.5 v, transi$ iti On

time <0.5pS.
5. vDo ~ 5.0 minimum.
6. 1 = Input, O = cutput, N (N) . highest numbered input (output).
7. In the case of multiple V. or Vss pins, all connections shaLl be tied tO the appropriate LeveL.
8. Pi"desigmtions determin~by c"stomer's configuration.

FIGURE 1. Burn-in circuit (device specific).
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NOTES:
1. CL is determined by the specific automatic test equipment (ATE) being utilized, Plus jig and

probe capacitance. The total lead shall be specified in AID and all switching test limit shall
be based on the defined lead.

2. Input pulse sbll have the foLLowing characteristics:
t = tf s ns; PRR S 1 HHz duty cycle = 50X

3. A[L used inputs are tied either to V.. or GND

5. ,~ ,S cLos#d~;~{L;&~~”-t&a”fi ‘:.
‘. t HL1 - ‘TH

{k tests, except output enable tests.

6. S1 and S3 are closed while 52 iS oP=n for tpzH test.
S1 and S2 are clossd whi Le S3 is cpen fOr tPzL test.

7. S2 = 1 kohm for three-state output.
R2 is determined by IOH at V “ * 2.6 v fOr nOn three-state OutPut$.

~“?”8. RI is determined by 10 (rmn with VDO -.05 v minus the current tO grOund through R2.
9. Switching tests shall ● performed utilizing Load circuits shown, or the equivalent.

10. Functional input test conditions sha LL be in accordance with NIL-STD-883, method 5004.

FlGURE 2. Switchinq time test circuit ad waveforms - Cent inued.
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TABLE 11. Electrical test requirements,

I I J Subqroups
I Line no. I MIL-STD-G83 test requirements [ Class S I class B

devices devices

I I
1

I
Interim electrical Damweters (method 5fYJ4) 1, 7 1

12 l“’
Static burn-in 1 (methcd 1015) Requi red Not requi red

I I

;3
I ~1

I Same as line 1 IPIw delta \ ---
I(A) limit I

J I 1, 7

14 l’”l Ruj,d
I Static burn-in 11 (method 1015). Re.auired

I l“”” 1’
/.

I II ~1
15 I Same as line 1

I II ZJ X
I Plus (A) I Plus (A)
I limit I limit

J 1*,7* 1*

I
6

I ‘
Dvnamic burn-in (methcd 1015) Rcqui red Not reu. i red

I PLUS (A) ~“

I

[7
I II gl

I Same as Line 1
I limit I

J q*,7* I*

/’ I

/8 I Final electrical test parameters (meth~ I 1*,~3,7*, ~ 1*,~3~,8,

5W4) I 8,9,10,11 9,10,11

I I 1 “4,1

19
I 41

[ Group A test requirements (methcd 5CQ5) I 1,2,~,4 ,7, I 1,2,3,4,7,8, I
8,9,10,11 9,10,11

j 10
I
I Group B end-point elect ri ..1 ~rameters

Ii/>/l
I 1;2,3 ,7,8, I 1

[ (methcd 5W5) I 9,10,11 I
IPIu, (A) [

I limit

I 11
1’ 1’ ~1

I GPO.p c ●nd-poi nt ●lect ri cal parameters NIA 1 1,2
I (methcd 5003) I Plus (A) limit

/ 12 I Gro.p D end-point ele.tri cal p~ameters 11,2,3 ~ 1,2

(methcd 5C135)

1“
/ 13

I
I Grcup E ●!@-point elect ri c61 parameters 11,7,9 \ 1,7,9

(mettd 5W5) L

(A) indicates a deltn Limit shall be required per table IV and the delta vaLue$ sha LL be
computed with reference to the previous interim ●lectri cal parameters.
(*) PDA appLies (see 4.2. I).

The device manufacturer may, at his option, either ‘complete the required electrical parameter
measurements, including delta measurement:, within 96 hours after burn-in completion (reuova L of
bias); or may complete the required electrical measurements without delta measurements within 24
hours after burn-in completion’(renwal of bias).
Capacitance testing (see 4.4.ld).
Electrostatic discharge sensitivity and latch-up tests rsquire @9r0UP 1 OnlY.
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4.3.2.2 Process reliability. The process reliability is to be qualified using the manufacturer’s SEC.
The SEC design shall be submitted to the qualifying activity for approval prior to use in the form of a
manufacturers AID, and as such shall contain the basic information as detailed in 3.2. It shall be
fabricated with the same process that will produce any application specific gate array device under this
detail specification. The SEC design shall b= configured in such a manner so as to evaluate the reliability
of the utier layer designs (diffusions, etc. ) and evaluate worst case design rule. conditions on the
pewanalization Layers. The design sh.wld utilize library macrocelts to form oscillator rings and also
include test structures which will detect metal-to-metal shorting or opening, and dielectric pinholes during
reliability life testing. The SEC shall be implemented on the largest member (i. e., number device type with
the largest number of gates and if applicable with the highest pin count package of the gate array family).
Smaller gate count members of a manufacturer’s gate array family in the highest pin count package or in
smaller pin count packages may be qualified by extension (see 4.3.3).

The SEC will also be the main qualification vehicle for the electrical testing which follows (4.4.1, 4.4.2,
4.4.3, and 4.4.4). Test limits appear in the AID (see tabLe 1 herein for roiniwn d. parameters) for each
manufacturer’s SEC. The electrical tests for each subgroup shall be described in table III. The SEC shall
be suitable for static bias aging, as Life testirq wil L be performdon this device (see 4.4.3).

4.3.2.3 Macrocetl desiqn and simulation qualification. The macrocell design and simulation qualification
shall be accomplished in a two step procedure consisting of parameter verification or simulation and
functional verification.

A chip shall be designed t. provide access to a set of macroce Lls to test performance characteristics.
These mscrocells are a subset of the JEDEC Standard No. 12-3, “CMOSGate Array Macroce Ll Standard”’;
macrocell substitutions are allowable only if the manufacturer does not offer a particular mscrocell, and
such substitutions must be approved by the qualifying activity. The set of macroce Lls shall inckude:

Nacrocell (*)

J lvl

JND4

JAO12

JLDRI

JFJKR1

JBIT1

JBICI

JE!JJI

JBTS2

Description

Inverter
4-input NAND
2-input AND into 3-input NOR
D Latch Mith reset
JK flip-flop with active low reset
TTL input b“ffe~
CMOS input buffer
Output buffer
3-state 1/0 buffer with pull up

(*) JEDEC “afai”g Co”ve”tjon

The intent is to get a representative cross section of macrocell types (i. e., combinational,
sequential, input, output). Chains shal L be formed (when necessary to avoid rise and fall
time measurement problems) and actual performance data over the full operating range shall
be taken (a provision to extract for multiplexing and 1/0 buffer delay shall be included).
DeLay versus metal wire length and fanout for the above macrocells sha Ll be determined. The
actual performance data sha LL be submitttd to the qualifying activity along with computer
program simulation results. The actual per forniance data must be within the limits predicted
by the simulation. If multipliers are used to extrapolate performance at the temperature
●xtremes, such multipliers shsll be verified as weL1.

In sddition, for the akve macrocells, a set of pins shall be provided on the test chip for
observability. This will enable a verification of functionality of the mscrocel Ls. (NOTE:
Inputs and outputs ray be multiplexed. )
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4.3.2.4 “CAD routinq and past ro.tinq simulation. A chip or set of~chips incorporating
JEDEC Standard No. 12, ‘,Standard for”Gate Array ae:chmark set” (See apwndix her!in) shaLl
be used to qualify the manufacturer’s ability to perform routing and to accurately predict
post routing per fornmce. The qualifying activity may appkovh the use of an equivalent test
chip(s) to demmst?ate r.y”tiqg a“d prediction of pxt routing per form+mce. The M.3nUfaCt. Per
must submit to the qualifying activity:

a. The actuaL measured per f.orrname data for each function in the benchmark over

temperature and voltage.

b. The computer simulation performance Prfii Cti On. The two resukts.uill remain on
file and the actual measured per formance’must fa~l between the two worst case
(i. e., fast worse case VC. = 5.5 v at -55°C and SLOWworse case Vcc = 4.5 V at
+125-C) simulation performance prediction limits.

4.3.2.5 Desiw check software verification. The Ieanufactwer shall ve?ify that the DRC,
ERC, and LVS softuare is cap+ble of per~orming the intended function. This shall be
accomplished by running a design with known errors against the desig~ check software and
demonstrating that the ●rrors were caught.

4.3.3 Microcircuit qualification extension. For qualification extension if a

manufacturer part 1 qualifies the SEC (j. e., the highest gate count array) in the highest
pin ccunt package type, then lower gate count arrays in that package type that are
manufactured identically (i. e., same tine, same process) a: the SEC may be part 1 qualified
upon the approval of the qualifying activity.

a. Louer gate count arrays jn lower pin count packages that are manufactured

identically (i. e., same Line, same process) as ttie SEC may be part I qualified

upan approval of the qualifying activity using another die provided the gate

utilization is AU percen~ or greater and by conducting group A electrical tests,
unless otherwise approved by the qualifying activity.

b. Lower pin count packages from the same package family, and same construction and

assembly techniques, ray b: part I qualified without performing additional
qualification testing “w” npproval by the qualifying activity. If reWi P4 by
the qualifying activity, package extension qualification testing will be
conducted in accordance with HIL-fl-j8510.

4..4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with mL-n-38510. Inspections to be performed sha Ll be thOs: sPecif ied in methcd
5005 of MIL-STD-SS3 and herein for groups A, B, C, D, and E inspections (see 4.+. J through
4.4.5).

4.4.1 Groug A iw.oection. Group A inspection shall be in accordance with t?b~e 1,
method 5005 of MIL-sTD-S83 and as follows:

a. Test requirements shall @ as sp-ec~f ied in table 11 herein and as follows.

b. The vehicles to be used for the group A inspection are as follows:

1. Qualification - SEC.

2. Quality conformsnc: inspection - actual user device (via the AID).

c. Subgroups 5 and 6 of tabLe 1, method 5C05 of fllL-STD-G83 shaLL be omitted.
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d. SU@OUp b (CIN ad COUTmeasurements) shall be measured OnlY fOr initial

qualification and after process or design changes which may affect the value.
Capacitance shall be measured between the designated terminal ami V s at a f? WuencY

~of 1 IIHZ. One pin of each input/output driver (buffer) type shall e tested on each
sample size. A minimum sample size of five devices with zero rejects shall be
required.

e. Switching and functional testing shall be per formal using the circuit configuration
shown cm figure 2 herein or quiva lent.

4. L.I. J Alternate qPouD A method. The alternate group A methcd may be used provided that:

a. Inspecticm Lot size is less than SW devices.

b. Final ●lectrical test shall ensure that the electrical requirements of table
11 are ❑et.

c. All test s-aftware and procedures are under document control.

4.4.1 .1.1 In-1ine verification testinq.

a.

b.

c.

For each test setup (and operator for manual testing), production runs
correlation unit to assure that the accuracy requirements of 4.5.2 in HIL-
STD-S53 are being met.

Testing is performed using the verified setup.

At the completion of testing Utilizing, the verified setup (not to exceed
eight hours and at the change of operators), a separate party (QA or OA
designate) then verifies the production testing by:

1.

2.

3.

4.

Checking visually to verify that the correct fixture, equipment,
software, and procedure(s) were used.

Actual testing of controlled known g.wd device utilizing the
fixtures, setups, software, and procedures that were used by
production. Variables data for all required group A tests shall
be read and recorded for the controlled unit. This data shall be
maintained with the Lot.

The verifying party shall stamp or sign the lot traveller to
attest that the above data meets the test requirements and that
.11 of the above items were performed and were found to be
acceptable.

Failure of the verification test shall rquire, as a minimum,
erqineering to perform a detailed review of hardware, software,.
setup, and parts. If engineering locates the problem, a one time
only ICII percent retest to all group A requirements for all
devices that were under wnsideration for acceptance shall be
rquired. If the ●ngineering review does not locate the problem,
the verification unit shall undergo failure analysis before
retesting the lot.

(a) If failure analysis locates the problem, the entire -
group of devices being ”considered for acceptance at,
the time of the failure may be retested for
appropriate subgroup(s) acceptance one time mly by
repeating this group A method.
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(b) If the failure analysis does not specifical~y locate
the problem, the lot may be considered for
acceptance one time only by IW percent retesting of
all the devices of the group A requirements and by
repeating this group A methcd.

4..4.2 Group B inspection. Group B inspection shall be in accordance with table 11,
methcd 5005 of MIL-STD-883. Electrical” test requirements shall be as specified in table 11
herein, and as follows:

a. The vehicles to be used for the group 8 inspection are as follows:

1. Qualification - SEC.

2. Quality conformarye ”inspection - actual user device (via the A1O).

b. End-~i”t eLectrical parameters shall be .ss specified in table 11 herein. Delta

Limits shall apply only to subgroup 5 of group 8 inspection for class S @ shall
consist of tests specified in table IV herein.

c. A latch-up test shaLL be performed on a special sut9r0up usin9 a? LTPD Of 15. One
of each input and output configuration (i. e., buffer) of the device undec test
(OUT) shall be subjected to a current pulse of *1512 MA amplitude a.d 5~ MS
duration mder the f.allc.wing ~ondit ions:

1. ‘DO = ‘5.5 v, ‘JSs = ‘ND

2. TA = +125”c.

The selected pin will be subjected to the current pulse, while lDD is monitored for
latch-up. U“testet inputs shall be tied to *V ~. Untested outputs shall be open.

4,The device shatl pass all electrical tes$s”(su roup 1) after latch-up evaluations
ha.e bee” per formal.

d. Latch-up sensitivity and ESD tests shall be per form~ on a special subgroup for
a,”alif ication and after i“p”t or wtput buffer design changes.

e. The following sample plan shal L be used in lieu of table 11, method 5CQ5 of
MIL-sTD-883 for class S, group B, subgroup 5 when the inspection’ lot size is less
than 2W devices. A sa.pLe with LTPD of 10 shall be chosen and subnittti to tests.

The samples shall be selected proportionately from the sublets to meet the required
LTPD sample size.

Steady-state life test, method ~W5 of I11L7sTD-883.

1. Use life-test condition A or D and the circuit configuration ~
shown on figure 1. The life test circuit scherratic shall b:
submitted to the qualifying activity for approval prior tO use
(for qualification only),

2. Test duration: I,CCJI hours, except as permitt~ by methcd 1005
of MIL-STD-S83.

3. TA = +125°c minimum.

f. When metal-glass die attach material is allowed, the’die pull test (methcd 20270f
MIL-STD-8S3) may be performed in lieu of the die shear test (methcd 2019 of
MIL-STD-883)
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1.. I..3 Group C inspection. Group C inspection shalt be in accordance with table 111,
method 5095 of MI L- STD-SS3 and as follows:

a. Qualification and quality conformance inspecti.an shall be performed on the
manufacturer’s SEC.

b. Er%d-peint electrical parameters shall be as specified in table 11 with limits shown
on the AID covering the manufacturer’s SEC (see table 1 herein for minimum d.
parameters).

c. Steady-state life test, method 1035 of HIL-STD-BG3.

1. use life-test conditicm A or D using the SEC and the circuit configuration
shown on figure 1. The life test circuit schematic shall be submitted to the
qualifying activity for approval prior to use.

2. Test duration: I,OCO hours, except as permitted by methcd 1005 of
MI L-STD-883.

3. TA = +125°c minimum.

d. The following sampling plan shall be used in lieuof table 111, method 5035 of HIL-
STO-SS3 for all group C subgroups: A sample of 10 SEC devices shall be chosen and
s.bmittei to test with m failures allcned. If not more than 1 failure is” found in
the first sample of 10, a second sample of 10 SEC devices is permitted with no
further failures allowed.

e. End-point electrical parameters for class B, life test shall be as specified in
table 11 herein. Delta Limits shall apply only to subgroup 1 of group C inspection
and shall consist of tests specified in table IV herein.

4.4.4 Group D inspection. Group D inspection shall be in accordance with tab[e IV,
method 5W5 of HIL-STD-W. End-point ●lectrical parameters shall be as specifid in table
11 herein. The SEC shall be used for group D inspection whenever practical; for smaller
packages where the SEC cannot be used, another die may be used providd the gate utilization
is CJJpercent or greater, unless otherwise approved by the qualifying activity. Group D
inspection shalt be performed in accordam.e with MIL-M-38510, section 4.5, or as defined
below:

a. If mare than one package type within a case outline family is qualifisd, then the
group D inspection shall be rotated between the qualified package types. A
different package type shall be tested every three months based on the inspection
lot date cede.

b. If a package type is skipped in the rotation due to the absence of production, then
the first bat of the skipped type shall receive group D inspection. The successful
completion of this package type shall establish a new three-,runth period before the
next psckage type in the rotation is selected f.m group D impection.

c. Failure of a gr.wp D shgraup shall disc.mtiwe covemge of all packege types
within the case outline fami Ly. Lot-by-lot inspecticm shall be initiated unti L
three consecutive Lots pass. The package type .which failed the subgroup sha LL not
be shipped unti L that package type has successfully passed the previ.awLy fai Led
suhroup.

d. Constant acceleration” shell be performed using test, condition D,

4.4.5 Group E inspection. Group E inspection is req”ird .anLy for parts intended to be
marked as radiation hardness assured (see 3.8.1). RHA LeveLs shall be in accordance with
141L-M-38510.
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4.4.5.1 Total dose testinq. The devices shall be subjectti to RHA tests in accordance
with MI L- STD-883< method 5C05, tsble V. The devices shalt be subjected to radiation
hardness ass.rame tests as specified in H1L-M-3851O for the RHA le.el being tested.

a. The vehicle to be useg for the group E inspection are as follows:

1. Qualification - SEC, o. alternate qualification vehicle as

aPPrOv~ by the qua LifYih9 activitY. RHA test? ?ha LL be
perform~ through ●ach level .ar the RHA requirements.

2. Quality conformance inspection - actual user device (via Alp).

b. Prior to and during total dose irradiation, each selected sample shall be assembled
in its qmlif ied package. RtlA $amples need not be tested at -5S”C or +125°c prior

to total dose irradiation.

c. Prior to and during total dose irradiation, the devices shall be biased to the
worst case conditions ●stabli shed during characterization of the devices.

d. lle samples shall pass the speclfid group A electrical parameters for subgroups
specified i“ table 11 herein, and meet the past irradiation e@-point electrical
parameter limits as defined in ;able I and the. AID at TA = +25”c) *5” after
exposure.

e. RHA quality conformance inspection sample tests shall be performed at the RHA level
specified in the acquisition document or to a higher qualifi~ level.

L.4.5.2 Simqle event phenomena (SEP). SEP testing shall be required on cLass S devices.
SEP testing shall be per form~ on SEC or atternate 5EP vehicle as approv~ by the quaLifYin9
activity at initial qualification and after any design or process changes which may affect
the upset or latchup characteristics. Test four devices with zero failures. ASTM standard
Fq’192-8$ may be USed as a guideline when per f.arrojpg SEP testing. The test conditions for

SEP are as follows:

a.

b.

c.

d.

e.

f.

9.

The ion beam angle of incidence shal L be normal to the die surface and 60 dqrees
to the normal, inclusive (i. e., 0“ 5 angle 5 60”). NO shadow~ng of the ion beam
due to fixturing or ~ckage related effects is allow+.

The fluence shall be 2 107 ionslcm2.

The flux shall be between 102 and 105 ionlcm21s. The cross section shall be verifid
to be flux independent by measuring the cross section at two flux rates which differ
by at least an order of magnitude.

The particle range shall be g 2g microns in siLicon.

fie test temperature shail be +25°c and the maximum rated opera~ing temperature
*1 O”C.

‘ias Coditims ‘haLL be %
. 4.5 v dc for the upset measurerneqts and ‘fDo ‘5.5 v dc

for the Latchup measurements.

For SEP test Limits see table IB herein.
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6.4.5.3 Uhen specified in the purchase order or contract,
data shall be supplied.

a. RHA delta limits.

b. RHA upset levels.

c. Test conditions (sEP).

d. Number of upsets (SEP).

e. Number of transients.

f. Occurence of Latch”p.

a copy of the following additional

4.5 Methods of inspection. flethads of inspection shaLl be specified as foLLows,

4.5. f VoLtaqe and current. ALL voLtage vaLues given are referenced to the microcircuit
ground terminal. Currents given are oanventiona L and positive when fLowing into the referemed
termina L.

4.5.2 Burn-in and Life test c.wl dew” procedures. Uhen the burn-in and life tests are
completed and prior to remova L of bias voltages, the DuT shal L be c.w Led to within IO”C of
their power stable condition at rcea temperature; then, electrical parameter end-~i”t
measurements shall be performed.

TABLE IV. Burn-in and life test delta limits at +25”c.

i Parameter ~/ j Device types L

J I ALL L

I km [:10% o. 35w whichever !

J [Is qreater

~1 The above parameter shaLL be recorded
before and after the required burn-in
and Life tests to determine dettas (A)

4,5,3 Quiescent supply current (1 ~ test). Nhen performing quiescent SUPPLY current
measurements (100), the meter shall ~ placed so that .LL curr.ms fbaw through the meter.

5. PACKAGING

5.1 Packaai M requirements. The rquirernents for packaging shall be in accordance with
HIL+4-38510. In addition, wherever pract ica L, aLL devices sha LL be in contact with a
conductive material which shorts .aLL Leads together to pre.enr electrostatic damage.

6. NOTES

(This section contains information of a generaL or expLamtory nature that may be heLpfuL,
but is not mandatory. )

6.1 Intended use. Microcircuits oanformi”g to this specification are intended for use for
Government microci muit applicat~ons (.arigimL eq”ipfnent), design appLicaticms, and logistic
purposes.
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6.2 Orderinq data.

6.2.1 Acquisition requirements. Acquisition documents shall specify the following:

a. Complete PIN (see 1,2).

b. Requirements for delivery of one copy of the quality conformance inspection data
Pertinent to the device inspection lot to be suppli+ with each shipment by the de”ice
manufacturer, if applicable.

c. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of prcduct O? process to the contracting
activity in addition to notification to the qualifying activity, if applicable.

e. Requirements for failure analysis, including required test qqdition of methcd 5W3 of
nlL-sTD-883, corrective action, and re~rting of results, if applicable.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead formipg, if applicable.

h. Requirements for “JAN” marking.

i. Requirements for AID provided to the manufacturer; see 3.2.

j. Requirements for total dose radiation testing (see 3.8.1 and 4.4.5), if applicable.

6.3 Loqistic suppa rt. Unless otherwise specified, microcircuits acquired for Government
logistic supwrt will be acquired to device C(8SS B (see 1.2,2), end lead material and finish C
(see 3.5). Longer length leads and lead forming shall not affect the PIN.

6.4 ~. !!0S devices must be handled with certain precautions to .woid damage due to
the discharge of accumulat~ static charge. T@$ CMOSdevices are fabricat~ with a silicOn
gate technology, including input protection, which reduces the susceptibility :0 damage;
however, the following handling pra$ti$es are recommended:

a. Devices should be handled on benches with conductive and grounded S.rface.

b. Ground test quipme?t and tcols.

c. Handling of devices by the leads should be avoided.

d. Devices should be stored in conductive foam or carriers.

e. Avoid uses of plastic, rubber, or silk in !!0S areas.

f. Maintain relative humidity above 50 percent, if practical.

6.5 Abbreviations, symbols, and definitions. The abbre. iations, symbols, and definitions
used herein are defined in MIL-M-38510, IIIL-STQ-1331, and a: follows;

CIN---------’--- ‘7----- Input termina L-to-GND Cawcitance.

GOD -------------- ------ Ground zero voltage patential.

ADD -------------- ------ Quiescent suppLy current.

TA--------------- ------ Free air temperature.

“oD______________ ------ Pos~tive supp Ly voltage.
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6.6 Manufacturers’ designations. Manufacturers of device types on this specification are
designated as shown in table V herein. This does not imply qualification or certification,
refer to QPL-3851O for information regarding qualified sources.

TABLE V. manufacturers’ designations.

I “1 I I I II I 1’
0 c D E F G H

{Most~k/ I I
I Thompson I UTHC ~ GE ~ LS1 [ notorola ~ T1 ~ Siliconix INation.1 I

I

6.7 Substitutability. The cross-reference information below is presented for the
convenience of users. tticmcircuits covered by this sptcff ication wiLL functionally replace
the listed generic-industry type. Generic-industry microcircuit types msy not have equivalent
cperatirx!al performance characteristics across military temperature ranges or reliability
factors equivalent to HIL-H-3851O device types and may have slight physical variations in
relation to case size. The presence of this information shall not be deemed as permitting
substitution of generic-industry types for HIL-N-3851O types or as a waiver of any of the
provisions of H1L-M-38S1O.

Military device Ilanufact.rer specific generic-industry
type type

Of through 20 See listed manufacturer (6.6 and table V) data sheets

6.8 Chanqes from Drevious issue. Asterisks are not usec in this revision to identify
changes with respect to the previous issue due to the extensiveness of the changes.

25



HIL-M-38510/6C6B

APPENDIX

GATE ARRKY BENCHHARKSET

10. SCOPE

10.1 =. This appendix contains benchmark description numbers from JEDEC Standard
NC,. 12, ,astadard f~r Gate Amq Oen~hn!ark Seta, as required by 4.3.2. * CAD rOuti.9 and W$t

routing simulation herein.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30. REQUIREMENTS

30.1 Benchmark number description.

1. 4-bit ALU, similar to 54S381

2. 16-bit ALU, similar to 5+S381

3. 4-bit rotator

4. 76-bit rotator

5. 8-bit register

6. 8-bit uptdown counter

7. 3- to8- deccder, similar to 54S735

8. 9-bit parity generator, :imilar to 54s2&3
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CONCLUDINGMATERIAL

Custodians:
Air force - 17
Navy - EC
Army - ER

Revieu activities:
Army - AR, HI
Navy - OS, SH, TD
Air Force - 19, 85, 99
DLA - ES

user activities:
Army - SM
Navy - AS, CG, Hc

-.

Preparing activity:
Air Force - 17

Agent:
DLA - ES

(Project 5962-1239)
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